A bstract. Indole-3-acetic acid stimulates ethylene production in the nodal region of pea stem's, and the gas inhibits bud growth. At all concentrations of IAA there is a close correlation between the intensity and duration of ethylene production and the bud inhibition which results. Kinetin reverses the inhi,bitory aotions of ethylene and IAA on bud growth. It is oonduded that auxins suppress bud development by stimulating ethylene formation. The possibility that auxin induced ethylene formation controls apical dominance is considered.
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Conflicting theories have ariseni concerninlg the role of auxini in apical dominance (10, 14, 16, 21. 22 ), but there is general agreement that moderately high concentrations of applied auxins inhibit bud growth (14, 19, 22, 26) . We have found the inhibitory phases of the growth response curves of certain stems and roots to be due to auxin induced ethylene formation (4, 6) , and now present evidence that auxins retard bud growth by the same mechanism.
Materials and Methods
Seeds of Pisurn sativum (var. Alaska) were soaked for 5 hours in a dilute Phvgon solution, planted in moist Vermiculite, and grown in complete darkness at 230 for 7 days. Bud growth was studied by the method of Wickson and Thimann (26) Every day or 2 the desiccators were aerated, fresh ethylene added, and the ethylenie contenlt checked by gas chromatography (4) . The effect of ethvlene onI the growth of buds was also studied using decapitated stem cuttings excised just above the lowvest node. These were maintained with water in rooting vials (10 per vial) and incubated either in air or in desiccators containing ethylene.
Ethylene production by isolated parts of the stem was determined by gas chromatographv (4). Ten stem pieces were placed in a 125 ml Erlenmever flask containing 10 ml of 1 % sucrose to which IAA and kinetin were added. The flasks were sealed with vaccine caps and total accumulation of ethylene determined after 16 (2, 8) , hut seemingly in conflict with the findinig that apical donminance is broken by ethylenie (13) and comnpounds which spontaneously decompose to yield ethylene, such as Amchem 66-329 (1, 25) . In these cases, however, buds apparently begin to grow after the treatment is terminated and therefore the breaking of apical dominance may be a secondary response, possibly resulting from ethylene induced defoliation (7, 9, 13) or loss of diffuisible auxiin (12, 15, 18 (fig 2) , and since the nodal section contains the dormant buds its behavior was studied in detail. When the scale leaf is remloved, either by peeling it away or excising it along with the axillary buds, the remiiaining tissue nown behaves like an internodal section in its response toward auxin (fig 3) . As the mere act of peeling off the scale leaf or excising it and the bud might alter ethylene production, experiments were run to determine the effect of injuring internodal sections. Notching an internodal section does not change its behavior (fig 3) , and therefore it may be concluded that nodal and internodal sections respond differently to IAA mainly because auxin is particularly effective in stimulating ethylene evolution in the scale leaf of a nodal section. ceased producing ethylene ( fig 5) . This suggests that depletion of the auxin supply causes the cessation of ethylene production. Other factors must also be involved, however, for it is not possible to prolong the production of ethylene beyond 3 to 4 days even when the tissue is transferred to fresh JAA solution daily (fig 6, lower) . Moreover, under these conditions the duration of ethylene evolution still is a function of the auxin concentration.
Several observations suggest that IAA induced ethylene formation accounts for the entire inhibition of bud growth caused by auxin. The concentration of ethylene required to completely inhibit bud growth in nodal sections of pea stems is the same as that needed to cause maximal radial expansion (swelling) of the subapical zone of the same stem (4) . As the swelling response reaches completion when auxin induced ethylene is formed at a rate of approximately 150 m,,ulgm-ldayN~(4), bud inhibition also should be complete at the same rate of ethylene production. This comparison is permissible because the nodal and subapical zones of pea stems have closely similar densities and surface to volume ratios (3), and it leads us to conclude that bud growth should be completely suppressed when 5 mm nodal sections (wt -25 mg per section) producee ethylene at a rate greater than 75 mjul'20 sections day '. (11, 19) but in addition it is stimulated by CO2 (23) , a competitive inhibitor of ethylene action (5) , and also by low 02 tensions (24) which reduce the efficacy of ethylene (5) . Moreover, dormant potatoes have been reported to produce ethylene (17) .
The finding that ethvlene mediates the inhibition of bud growth caused by IAA does not clarifv the role of auxin in apical dominance; it simply adds an
